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SUMMARY AND INTRODUCTION

SCQPE *

This methed 1s for determination of residues of
CGA-152005 in crops and crop fractions. The
limit of detection of this method, determined by
the smallest standard amount injected, is 0.8 ng
of 'CGA-152005. The limit of determination as
determined by fortification experiments is 0.01
ppm. The chemical names and structures of
CGA-152005 are shown in Figure 1. ' '

This method supercedes Analytical Method AG-590%,
and contains no new data. The purpose of
AG-590A is to expand the modifications and
potential problems section to include helpful
information gathered during a PR 88-5 ruggecdness
trial?. AG-590 still stands as the final report
for the method validation study.

PRINCIPLE J ‘

' |
A 6-g subsample of crop substrate is homogenized
twice with acetonitrile (ACN/aqueous sodium
bicarbonate. Both extracts are filtered through
glass wool and combined. A 150-ml aliquot of
extract is transferred to a flask and the volume
reduced to <0.5 ml. The concentrated extract is
diluted with saturated sodium chloride solution
and sodium carbonate solution and partitioned
against methyl tert-butyl ether (MTBE)/hexane.
The aqueous solution is retained and acidified
with dilute phosphoric acid before being loaded
onto a 20-ml ChemElut (or Extrelute) cleanup

‘column. The sample on the ChemElut column is

partitioned with dichloromethane (DCM)/hexane
and the organic solution is collected. The
sample solution is evaporated to incipient
dryness and the xegidue reconstituted in
ACN/aqueous ammonium hydroxide. Residue
determination is done by narrow hnre HEI/Z with
column switching (250 x 2.0 mm Cyaro column to . a
250 x 2.1 mm Supelcosil LC-18-DB cclumn) with UV
detection at 225 nm. See Figure 3 for ~
analytical flowchart. '

0il samples (5-g) are dissolved i 50 ml of
hexane and partltloned with carbonate tolution.
The aqueous layer is diluted with saturated
sodium chloride solution and back partit icned
with hexane before being acidified and taken to

1
v

/
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)

the ChemElut column as above. See Figure 4 for
analytical flowchart.

'II7>  MATERIALS AND METHODS
A. APPARATUS
1.0 Bottles, square amber wide mouth, 8 oz,
2.0 . Bottles, Boston Round, narrow mouth, 8 oz.
'+ 3.0 Erlenmeyer flask, 125-ml 250-ml
. 4.0 Carbon filter tube

¢

5.0 Concentration tube, minimﬁm volume 25-ml
6.6 Disposable Pasteur pipets '
7.0 Funnel, long stem, 12.5-cm size
8.0 Funnel, powder, éo-mm

. 9.0 ' Funnel, separatory, 60-ml and 125-ml with
‘ Teflon stopcock

10.9 Glass wool

11.0 Graduated cylinder, 50-ml, 100-ml or
equivalent

12.0 A Homogenizer, Polytron or equivalent
13.0 Round bottom flasks, 500-ml, 250-ml
14.0 Rotary 'evaporator, Buchii or equivalent

15.0 Syringe filter, ACRODISC LC13 PVDF, 0.2 um
' (Gelman #4450)

| 16.0 Stopcock, 2-way, nylon (ISOLAB, Inc. #QSV)
17.0 Syringe, glass multifit 2 and 5-cc size
18.0 Vials, Wheaton, 2-ml or equivalent
19.0 Volumetric pipets, 1-ml, 2-ml, 8-ml, 10-ml

B. REAGENTS
1.0 Acetonitrile (ACN), HPLC grade

- -y IR e Nl - -
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9.0
10.0

11.0

12.
13.

14.

o o O O

15.

16.0

.17.0

18.0
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Ammonium hydroxide (NH,Oﬁ}, ACS Reagent
grade

0.05% conc. NH,OH/water {(v/v)
Dichloromethane (DCM),'HPLC grade

50% DCM/Hexane (v/vV)

I
Hexane, HPLC grade

Methyl tert-butyl ether {MTBE), HPLC grade

Phosphoric acid (H;PO,) conc., Certified
ACS grade ‘ ’

0.8% conc. H,PO,/water (v/v)
Sodium chloride, Certified ACS grade

Saturated solution of sodium chloride in
water

Sodium bicarbonate, Certified ACS grade
Sodium carbonate, Certified ACS grade
0.4% Sodium carbonate/water (w/v)

8:2 ACN:0.1% Sodium bicarbonate/water
(w/v) '

i

Water, HPLC grade

ChemElut, 20-ml capacity (Varian cat.
$1219-8008) or equivalent (Extrelute QE).
CGA-152005, Analytical Standard supplied
by Ciba-Geigy Corporation, 410 Swing Road,
Greensboro, NC 27419 v .-

C. ANALYTICAL PROCEDURES

1.0

Sample Preparation

Samples are received and stored frozen at
-20°C (Ciba SOP 7.20). Sanples are
prepared under the genera.l juidelines of
the U.S. Food and Drug Administratiou

Pesticide Analytical Manual Volume T.
Section 141 (Ciba SOP 7.21).

VMR TR N PORFC TR NN PALE 3
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2.0 Extraction

2.1

OIL SAMPLES: Transfer 5 g of crude

or refined o1l to a 125-ml flask and
add 50 ml of hexane to dissoclve the
sample. Transfer the organic
solution to a 125-ml separatory
funnel. Rinse the flask with
precisely 10 ml of 0.4% sodium
carbonate sclution and add this rinse
to the separatory funnel. Gently
shake the separatory funnel for 3
minutes, then allow the phases to
separate (Caution: emulsions form
easily). Drain the lower, aqueous
phase and any remaining emulsion back
into the flask and discard the upper,
organic layer.

Add 10 ml of saturated sodium
chloride solution to the aqueous
solution in the flask and transfer
the combined volumes back intc the

* separatory funnel. Add 25 ml of

hexane to the separatory funnel and
shake for one minute. Allow the
layers to separate, then drain the
lower, aqueous layer into the 125-ml
flask and carry this solution on to
Section II.C.4.1. Discard the

organic layer.

Weigh a 6-g aliquot of crop substrate
into an 8 oz. wide mouth jar.
Fortify with CGA-152005 at this point

for . Immediately
add” 90/ml 8:2 ACN:0.1% sodium
bicarbonate/water and let the sample

steep for 15 minutes. Homogen.ze the
sample with a Polytron homoganizer at
medium power for 30 teconds. Filter
the sample through a plug of glass
wool at the apex and scen of a carbon
filter tube into an amoer Boston
round bottle, or Erlenmeyer flasx if
for immediate use. Return any crop
matrix in the carbon filter tub2 and
the glass wool to the extractioa jar.

. Rinse any matrix residue adhe:i.ng to
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the carbon filter tube into the
extraction jar with 90 ml 8:2
ACN:0.1% sodium bicarbonate solution,

Homogenize the sample plus glass wool
and solvent again for 30 seconds and
filter the extract through a pes plug
of glass wool at the apex and stem of
the carbon filter tube. Collect both
extracts in the same container and
refrigerate the sample extract if it
is not to be used immediately.

. 3.0 Partition Cleanup

3.1 Transfer an 150-ml aliquot of sample

: extract to a 500-ml round bottom
flask and remove the solvent by
rotary vacuum evaporation until the
volume is <0.5 ml (bath temperature
<40°C) .@Add 10 ml of 0.4% sodium
carbonate solution to the round
bottom flask and sonicate to loosen
or dissolve any adhering residue.

* Transfer the solution to a 60-ml
separatory funnel (See Section
II.H.3.0 for problems with sample
solution pH ranges).

3.2 Add 10 ml of saturated sodium
chloride solution to the 500-ml round
bottom flask and swirl. Transfer the
solution to the 60-ml separatory
funnel in Section II.C.3.1. Add 25

. . . ml of 1:1 MTBE:hexane to the 500-ml
' round bottom flask and swirl. :
Transfer the solution to the 60-ml
. separatory funnel above.

3.3 Stopper the 60-ml separatory funnel
and shake for one minute, taking care
to vent the funnel. Aliow the two
layers to separate. 3reak any
emulsion that may forr and drain the
lower, aqueous layer ard any
remaining emulsion back into th2
500-ml round bottom flask from
Section II.C.3.2. Discarzd tbe upper,
organic layer and transfer the
aqueous layer back to the sepazatory
funnel.

TNTAL NUMBER OF PAGES IS #"  PARF .



AG-590A
Page 10 of 36

Add 25 ml of 1:1 MTBE:hexane to the
60-ml separatory funnel, stopper and
shake for one minute. Break any
emulsion that may form and drain the
lower, aqueous layer and any
remaining emulsion back into the
500-ml round bottom flask from
Section 1I.C.3.3. Daiscard the upper,
organic layer.

4.0 ChemElut Cleanup

4.1

4.2

Add 8 ml of 0.8% phosphoric acid
solution to the aqueocus layer in the
S00-ml round bottom flask from
Section II.C.3.4 (or the flask from
Section II.C.2.4 for oil samples) and
swirl to mix. Transfer the sample
solution to the 20-ml ChemElut
cleanup column by passing it through
(rinsing) the 60-ml separatory funnel
in which the partitions were done.
Let the solution sit in the ChemElut
column for at least 5 minutes.

Attach a reserveir to the ChemElut
column and partition the sample with
100 ml of 1:1 DCM:hexane. The flow
through the ChemElut should be no
greater than 2-3 ml per minute. The
flow may be controlled by attaching a
nylon stopcock to the outlet of the
column. Collect the organic solution
in a 250-ml round bottom flask.
CAUTION: If any aqueous sclution
breaks through the ChemElut column,
remove it by pipet béfore proceeding.
No acidic agqueous solution should be
present before evaporation.

Evaporate the solvent from the sample
solution until the volume is
approximately 10 ml (wsuler bzch
<35°C). Quantitativaly transfaer the
sample solution to a concentration
tube using three 2 to 3-nl acetone
washes. Evaporate the sample just to
dryness without any applied heat and
reconstitute in the agpcopriate
volume of 20% ACN/0.05% ammonivn
hydroxide solution. Sonicate 2rd
vortex stir the sample beforc
filtering through a 0.2-pm syringe

*
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{

filter into a vial for analysis by A
HPLC. , .

D. INSTRUMENTATION
1.0 Desé¢raiption and Operxating Conditions

1.

.3

Install the HPLC system according to
Table I and Figure 2. Control of the
switching valve is accomplished via
time-programmed contact closures of
the detector, autoinjector or other .
timing source.

Determine the retention time of :
CGA-152005 on Column #1 by connectin
Column #1 directly to 'the detector
and injecting 24 ng of ‘the analyte.
(Inject 40 pl of the 0.6 ng/pl
standard solution prepared in Section
11.1.1.0). '

Connect the system as shown in Figure
2. Program the valve, to switch to
the INJECT POSITION at the beginning
of the CGA-152005 analyte. peak and to
return to the LOAD POSITION at the
end of the analyte peak of
CGA-152005, as determined in Section
11.D.1.2. ,

1\4 Ingect 24 ng of CGA-152005 to
atermine its retention time through

the two columns and to confirm that
the valve time programming is
correct.

2.0  Sstandardization
Calibrate the HPLC system with each

2.2

HHMPrD OF PORFS

v

~—~
k]

analytical run by checking the
retention time and detector response
relative to previous runs. Retention
times must not vary more than 2%
within a run and detector response
should not vary more than 10% between
runs.

Standardize the HPLC system by

injecting 40-pl aliquots of standard’
solutions of CGA-152005 in a working
range of 0.8-24 ng/injection' (Figure

aa PORF 15
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5). Generate a linear regression
from the data by comparing detector
response and ng injected (Table II).

INTERFERENCES

None.

CONFIRMATORY TECHNIQUES

None.

IIME REQUIRED

A skilled analyst can complete the extraction
and analysis of a set of 6-8 samples in 10-12
working hours.

MODIFICATIONS AND POTENTIAL PROBLEMS
1.0

. 2

3

.0

.0

Some samples may develop emulsions after
shaking (Section II.C.2.3 and II.C.3.3).
These may be cleared if allowed to settle
out slightly and then gently stirred with
a glass rod. Centrifugation can also be
used to settle emulsions. It is important
that the organic layer be clear of

. emulsion before separation. Grain samples
are especially subject to loss of analyte
in the uncleared organic layer during
partitions. In addition, any small
amounts of remaining emulsion should be
taken forward through the procedures. «—

After fortification, samples should not
stand at room temperature for a prolonged
periocd of time before extraction.

For most samples, the pH of the aqueous
solutions will be in the optimum range
during the cleanup procedures. However,
 an occasional sample may be more acidic or
basic than average, and this can lead to
loss of analyte. It may necessary to
check the solution pE of praoblematic
samples at two places. 1In Section
II.C.3.1 the pH ggfggg_gggg;g_gg;ntion
Should be II ¥ [ atfter Eg;éiégg_gf_the
carbonaté solution. 1 on 1II.C.4.1,
the pH of the sample solution d be
3.0 + 1 after addition of dilute
phosphoric acid. If sample solutions fall
‘:;_-——-——"'"—"'""" -
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outside the suggested pH range, then
concentrated phosphoric acid or sodium
hydroxide should be used for correction.

During the evaporation of sample solutions
in Section II.C.4.2, any water bath used
must not have a temperature >35°C and the
samples should be removed as soon as they
are ready. Excessive temperature, ‘
especially when the sample has gone to

_dryness, leads to analyte decomposition.

The final evaporation to dryness must be
done without external heating (during
validation of this method, a vacuum
centrifuge evaporator was used without
applied heat, which kept the samples cold
during evaporation).

Stopping Pointa: Refrigerated extracts:
have shown stability for up to 72 hours.
Extract aliquots can also be evaporated to
about 20-ml for overnight refrigerated
storage. The hexane/DCM partition eluate
may be stored refrigerated overnight prior

_ to any evaporation.

4

MIMOED N pROrers rToo a0 AR 4

1.1 Weigh 10 mg of CGA-152005 analytical
standard intec a 100-ml volumetric
flask and dilute to the mark with
ACN.

1.2 Make serial dilutions of the 0.1
mg/ml standard solution with 20%
ACN/0.05% ammonium hydroxide solution
(w/v) to give a series of o,
fortification/analytical standards in
a range of 0.02 pg/ml to 3.0 ng/ml of
CGA-152005. Store the standard
solutions in amber bottles at 4°C in
the dark when not in use. Standards
have been successfully used for up to
four months after preparation.

1.3 CGA-152005 is degraded in methanol.

No solubility problems have been
cbserved with CGA-152005 in the
solvents used. :

?

~J
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METHODS OF CALCULATIONS
1.0 Determination of Sample Residues

1.1 1Inject 40-pl aliquots of sample
extracts from Section II.C. into the
HPLC under the same conditions as for
standards. Make appropriate
dilutions of the samples in 2:8
ACN:0.05% ammonium hydroxide/water
solution to bring the sample peak
heights within the range of the
standard curve. Compare the peak
heights of the unknown samples to the
standard curve or enter the peak
height into a least squares program
to determine the nancgrams of
CGA-152005 in the injected aliguot.
Typical chromatograms for control and
procedural recovery samples are shown
in Figures 6-9.

1.2 To calculate the residue results, the
mg injected must first be calculated
as follows: (Equation 2)

' {G) (V) (V)
) {2) mg inj. =

[V, + W(M/100)) (V)

G = milligrams sample extracted

V, = aliquot volume
‘ V., = extraction volume
V, = 1injection volume (pl)
Ve = total volume of final injection

solution (pl)
R% = recovery ratio given by equation 4
W = grams samples extracted
M = % moisture of substrate

Calculate the residue results in
terms of ppm of CGA-152005 by using
the following equation (R is

’ expressed as the decimal of the
percent value):

{ng CGA-152005 found)
{1) ppm =

{mg sample injected) (R)

2.0 Fortification Experiments

This method is validated for each set of
samples analyzed by including an untreated




. AG-590A
', Page 15 of 36

control sample and one or more control
samples fortified immediately prior to
extraction with CGA-152005.

2.1 Add 1.0 ml of a 0.06 pg/ml standard
solution of CGA-152005 to 6 g of
control crop prior to the addition of
extraction solvent for a 0.01 ppm
fortification.' Use correspondingly
larger amounts of standards (volume
should not exceed 2 ml) for higher
fortifications. Analyze control and
freshly fortified samples along with
the treated samples according to the.
procedures of the method.

2.2 Calculate the final ppm value of the
control and fortified samples
according to the following equation:

' ng CGA-152005 found
{3) ppm CGA-152005.=

mg sample injected

Determine the recovery factor by
first subtracting the background
detector response, if any, in the
control sample from the CGA-152005
response in the recovery sample.
Calculate the recovery factor as a
percentage (R%) by the equation:

ppm CGA-152005, found '
(4) RY = x 100%
pem CGA-152005 added

e

III. RESULTS AND DISCUSSION
'

Recovery results for fortified control samples were
used to calculate accuracy in terms of a mean,
standard deviation (sd) and Coefficient of Variation
(CV) for the limit of determination, and for all
recovery results included in the validation.

The average recovery for samples fortified with
CGA-152005 at the limit of determination of 0.0l ppm
was B87% (sd: 15, CV: 17%, n=21) and 88% (sd: 13,

CV: 15%, n=62) for all levels (See Table III).
Samples from two Metabolism studies?® ¢ were analyzed
during method validation. Corn from these studies
was treated with either !C-phenyl-CGA-152005 or
Uc-triazine-CGA-152005 via stem-injection

T T ™ AR ELE ] e - o 4 e . -

— v, g
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(greenhouse grown plants) or a 40-g a.i./ha foliar
spray (field grown plants).

Precision of the method was determined by calculating
“the mean, Coefficient of Variation and standard
deviation of replicate analysis sets of each of the
incurred ‘'C-residue samples. Only some of the
samples contained both enough plant material for
triplicate analysis and !C levels high enough to
.quantitate by LSC and/or HPLC. The results are as
follows: Phenyl-}4C~CGA-152005 injected corn
foliage, mean = 0.031 ppm, sd: 0.003, CV: 9% (HPLC);
phenyl-}4C-CGA-152005 injected corn stalk, mean =
0.007 triazine-14C-CGA-152005 injected corn foliage,
mean = 0.16, sd: 0.04, CV: 25% (HPLC). Overall, the
precision of Analytical Method AG-590A is acceptable.

The extractability of the Analytical Method is
determined by comparing the total ppm }{C-residue
found in the sample from combustion analysis to the
Mc-residue found in the initial sample extract
from Section I1I.C.2.0. The formula for the
determination of % extractability is:

ppm 14C-residue extract
& ext., = x 100%

ppm 14C-residue sample

The extractabilities for greenhouse grown stem-
injected corn substrates were 69% and 102% for grain
and foliage/stalk, respectively. The
extractabilities for field grown spray-treated corn
substrates were 95% and 42% for forages and fodder,
respectively. Grain from field treated corn
contained total incurred !YC residues too low to

quantitate.

The accountability of an Analytical Method is
determined by comparing the total ppm !!C-residue
found in the sample, the ppm 4C-residue found in the
final fraction and the ppm analyte found in the final
fraction to each other. The determinations of
CGA-152005 by HPLC and of 4C by LSC in the final
fraction solutions correlated very well and showed
that the cleanup procedures isolate CGA-152005 from
any other metabolites or degradates. Also this
Analytical Method was able to extract weathered
residues from and determine parent compound in
14C-CGA~152005 treated samples (Table IV and Figures

10-12).
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This method has been validated under Protocol No.
106-91 with Analytical Method AG-590A as the final
report. Results of this validation are shown 1in
Tables III and IV and are reported in Residue Test
Report RI-MV-003-91, No. 1%,

Iv. CONCLUSION

Analytical Method AG-590A is a valid'and accurate

method for the determination of parent, residues of

CGA-152005 in crops. '
! {

V. CERTIFICATION

The reports and experimental results included in this
study, Laboratory Project I.D. AG~590A, are certified
to be authentic accounts of the experiments.

R. E. M. Wurz, Resea¥ch Scientis ate
Residue Chemistry

Biochemistry Department

910-632-2391 . :

TATN! RIIMRID AF DARES T ~n 'POﬁF -y
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TABLE I. LIQUID CHROMATOGRAPHIC OPERATING CONDITIONS FOR
T DETERMINATION OF CGA-152005

Instrument:

Column Oven:

Oven Temp.:

Column 1: '

Column 2:

Mobile Phase 1:
Mobile Phase 2:
Retention Tlme:

Detection:

Wavelength:
Attenuation:
Flow’Rate:‘

- Volume Injected:

Run Time:

Waters 501 HPLC pump (pump 2) or equivalent

Perk.n~Elmer Model Ser:es-4 Solvent Delivery System
{pump 1} or equivalent

Perkin-Elmer Model ISS-10Q Automatic HPLC sampler
or equivalent

ABI Spectroflow Model 783 Variable Wavelength UV
Detector or equavalent

Valeo 6-port nitronic valve with electronic
actuator or equivalent

BioRad HPLC column heater, model number 125-0425 or
equivalent

30°C (both columns)
Brownlee Guard Cartridge, Sphere-5 cyanopropyl, 3
em X 2.1 mm (Rainin cat. #CS5-032) YMC 120A _CN, 250

mm x 2.0 mm, 5-um particle size (YMC Inct cat., #MC-
512)

Supelcosil LC-18-D 250mm x 2.1 mm, 5-pm particle
s cat. #5-7940M)

3:7 ACN:0.1% H,PO,/water

4:6 ACN:0.1% H,PO,/water

~14 min. {Column 1) ~30 min (through both coclumns)
ABI Kratos Spectroflow Model 783 Programmable
Absorbance Detector or equivalent variable
wavelength detector.

225 nm

0.006 AUFS

0.3-0.4 ml/min (both pumps)

40 ul

40 man/injection

IR e lada) - — p= = g R
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AN

TABLE II. TYPICAL STANDARDIZATION DATA FCR CGA-152005

AN
—
1 std. Wt.
Inj. Cal. Peak Height
ng Lev,. n
0.8000 01 152
1.2000 02 . 213
2.4000 03 390
4.0000 04 664 _
12.0000 05 1944.
24.0000 06 3863
Calibration Nase s 25 ARO123.
COR-152005
Pesk « CLR-152005 Calibrat ion lovel plae
w0} . ’ 3

Hght a¥  (ul0eD)

Rmouns by ,
Constent  + }.BS&S3E+1 Curve fit y Linewr
lac degree + 1.60234E+2 Correlation cosfficient o 0.7999¢
Standerd error « 7.52789

Reported on 20-JAN-1992 st 10:06

TOTN! suacs = A mAgE~ TR o rOorr o
- e . b - o o

-
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TABLE III. SUMMARY OF RECOVERY DATA FOR CGA-152005

Sample S rortificaz:ion %
Numbe g Sybkstzate Leve. (ppml Recovezy
G.00A Grain 0 (Control) (<0 m)
G.01A, G.01B Grain 0.01 //g;{ ;?
G.0%A, G.05B Grain 0.05 , 16
G.00AR Grain 0 (Control) {<0.01 ppm)
G.01AR, G.OlBR Graan 0.01 120, 101
G.05AR, G.QS5BR Graan 0.0S 86, 69
G.00BR Grain 0 (Contrecl) {<0.01 ppm)
G.10AR, G.10BR Graan 0.10 106, 100
G.20AR, G.20BR Grain 0.20 g7, 98
GT.0C Grain 0 (Control) {(<0.01 ppm)
GT.01 Grain 0.01 75
GT.02 , : Grain 0.05 84
FLP.0C, FLT.OC 0-Day Forage 0 (Control) {<0.01 ppm) (<0.01 prm)
FLP.10, FLT.10 0-Day Forage 0.1 85, 102
FLP2.0, FLT2.0 0-Day Forage 2.0 89, 97
FLP4.0, FLT4.0 0=Day Forage 4.0 102, 83
XFP.OC Foliage 0 (Control) {(<0.01 ppm}
FP.01 Foliage 0.01 a7
FP.20 Foliage 0.20 a9
XFT.0C Foliage 0 (Control) {<0.01 ppm)
FT.02 ‘ Foliage 0.02 85
FT1.0 Feoliage 1.0 83
F.00A Forage 0 (Control) (<0.01 ppm)
F 0l1A, F.01B ' Forage 0.01 80, 83
F.0SA, F.0SB Forage 0.05 92, 90
£.00B Forage 0 (Control) {<0.01 ppm)
F.10A, F.1l0B Forage 0.10 13, 72
F.20A, F.20B Forage 0.20 :
FFP.OC Forage 0 (Control)
FFP.01 Forage 0.01
FFP.10 Forage 0.10
FFT.0C Forage 0 (Control)
FFT.01 - Forage 0.01 110
FFT.05 Forage 0.05 94
FSP.0C, FST.OC Silage Stage Forage 0 (Control) {<0.01 ppm) {<0.01 ppm)

' FSp.0l1, FST.O01 Silage Stage Forage 0.01 102, 72
FSp.05, FST.05 Silage Stage Forage 0.05 g3, 104
Sp.0OC Stalk 0 (Control) {<0.01 ppm)
SP.01 - Stalk .01 77
§P.10 Stalk 0.20 g1
ST.0C Stalk 0 (Control) (<0.01 ppm)
ST.01 Stalk 0.01 87
ST.20 . Stalk 0.20 80

s D.0OA Fodder 0 (Control) {(<0.01 ppm)

i ~

Mean = 88%, sd = 13, CV: 15%, n=62
*Samples analyzed but rejected due to documented problems during workup

or analysas.

e . LR L ol o n
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SUMMARY OF RECOVERY DATA FOR CGA*152005

TABLE III.
(Continued)
Sample Corn
Number Substrate
D.01a, D.O1B Fodder
D.0SA, D.05B Fodder
D.0OQB Fodder
D.10A, D.10B Fodder
D.20A, D.20B Fodder
FDP.OC, FDT.OC Fodder
FDP.01, FDT.C1 Fodder
FDP.05, FDT.05 Fodder
0IL.0 Crude Oil
OIL.01A, 0I%.01B Crude 01l
OIL.05A, OIL.05B Crude Qil
FLR.O Flour
FLR.01A, FLR.01B Flour
FLR.05 Flour
FLR.10 Flour ,
Moan = B8%, sd = 13, CV: 15%, n=62

*Samples analyzed but rejected due to doc_mente

or analysis.

AR ol B AT ol o ¥ = Yol of -

fortaification
Level (ppm)

0.01

0.05

0 {(Control)
0.10

0.20)

0 (Control
0.01 N
0.05

0 (Control)
0.01 '
0.05

0 (Control)
0.01

0.05

0.10

[l e Yot o

f

K
Begcoveaery

79, 103
91, 96
{<0.01 ppm}
68, 99
72, 112
(<0.01 ppm) (<0.01 ppm)
78, 75

d problems during workup

Al =
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TABLE IV. SUMMARY OF RESULTS FOR l4c-cGA-152005 TREATED CORN

Study Number Incurred ppm l4C
Sample 54-91.1 e Level {HPLC) § ¢ Found ia
ID Code Na, {ppml* ppm Found Extracted Einal Vo.ine

(Sprayed Phenyl-14C-CGAR-152003)
{0-Day Forage)

FLP.SB 53434 3.44 1.63 94 1.61

{30-Day Forage)

FFP.SA , 53435 0.092 <0.01 97 0.002

FFP.SB 53435 . <0.01 92 0.003
_FFP.SC 53435 . <0.01 96 0.002

(46-Day Silage Stage Forage)

FSP.SA 53436 0.034 <0.01 112 <0.001

FSP.SB 53436 . ~NA-%* 100 -NA-#*

(93-Day Mature Fodder)

FDP.SA 53437 0.048 <0.01 54 0.002

FDP.SB 53437 " <0.01 52 0.001

. Study Number Incurred ppm 14C
Sample 54-91.2 l4c Level  (HPLO) y ¢ Found in
ID Code No. (ppmi* ppm Found Extracted Einal Volume

(Sprayed Triazine-14C-CGA~152005)
{(0-Day Forage)

FLT.SA 53405 3.30 1.69 100 1.30
(30-Day Forage)

FFT.SA 53406 0.029 <0.01 79 0.001
FFT.SB 53406 n <0.01 86 <0.001

(46-Day Silage Stage Forage)

FST.SA 53407 0.048 <0.01 101 0.001
FST.SB 53407 n <0.01 90 0.001
(93-Day Mature Fodder)

FDT.SA 53408 0.009 <0.01 30 <0.001
FDT.SB 53408 " <0.01 30 <0.001

« M¢ 1ncurred levels determined by combustion/LSC by -Metabolism
Department. Reference Lab Notebooks 4002 and 4045.
** Sample results not available due to documented problems during workup

or analysis.

COMMENTS: Results are corrected for procedural recoveries <100%.
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TABLE IV. SUMMARY OF RESULTS FOR 14C-CGA-152005 TREATED

CORN (Continued) '

Study Number Incurred
Sample M31-168-307P 42 Level (d2L3) s M
ID Code No.

(Injected Phenyl-*4C-CGA-152005)
(Mature Foliage)

XFP.IA P91400161 0.308 0.032 99

ppm 4o

Found in

{ppm)* ppm Found Extgacted Eanal Volume

0.032
XFP.IB P91400161 0.308 0.028 104 0.030
XFP.IC P91400161 0.308 0.033 .96 0.031
! (CV:9%)
(Mature Stalk) }
Sp.IA P91400078 0.195 <0.01 103 0.008
SP.IB P9140C0078 0.195 “NA=** 108 0.007
sp.IC P91400078 0.195 <0.01 108 0.006
- (CV:14%)
Study Number Incurred ppm 14C
Sample M91-168-008P ¢ Level (HPLC) 'y Mg Found in
pos] Code Na. {ppmi* ppm Found Extracted IEinal_!nlnms

(Injected Triazine-l4C-CGA-152005)
{(Mature Foliage) .

XFT.IA P91400175 1.28 0.14 87
XFT.IB P91400175 1.28 0.14 90
XFT.IC P91400175 1.28 0.21 94
(CV:25%)

{Mature Stalk) ' !

ST.IA P91400061 0.262 ~NA-** 103
ST.1B P91400061 0.262 <0.01 134
ST.IC P91400061 0.262 <0.01 99.
(Mature Grain)' ‘ !

GT.IA P91400063 0.038 <0.01 ‘ 70
GT.IB P91400063 0.038 <0.01 70
GT.1IC P91400063 0.038 <0.01 68

1

¥

‘

0.13
.15
0.19

~NA-%%
0.006
0.006

<0.001
<0.001
<0.001

+ ¢ incurred levels determined by combustion/LSC by Metabolism

Department. Reference Lab Notebooks 3955 and 3921.

=x* Sample results not available due to documented problems during workup

or analysis.

COMMENTS: Results are corrected for procedural recoveries <100%.

v
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FIGURE 1. CHEMICAL NAME AND STRUCTURE

CFs OCH;

, N=<
" “SO,NH NH—-<\ N
T L

Hj

! CGA-152005
N-[[(4-methoxy-6-methyl-1,3,5-triazin-2—y1)amino]carbonyl]-
: 2-13,3,3-trifluoropropyl) -Benzenesulfonanide
CAS No. 94125-34-5

| . CF, ocH,
. I¢===<L
* SOzNH NI’P—<\ N
\([Jr !
:cn3
. Phenyl Label CGA-152005

N-[[Iﬁ-methoxy-s-methyl-l,3,S-trxazzn-z-yliam;no]carbonyl]-
2-(3,3,3-triflucropropyl) - (U-}4C] -Benzenesulfonamide

CF3 OCE;
) N—_—Q
SOzNH\n,NH-'( N
o] ! N-_<CH3

Triazine Label CGA-152005
N-[[(4-methoxy-s-me:hy1-1,3,5-[2-1‘c1-txiazin-
z-yl)amino]carbonyll-z-(3,3,3-tr1fluoropropyl)-

Benzenesulfonamid

-,y VAL Ry - - _— = = - - -
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FIGURE 2. SCHEMATIC DIAGRAM OF THE HPLC COLUMN SWITCHING

SYSTEM

'

Autosampler Pump 1

| Column ]

CQMWmQ

UV Detector

Pump 2

waste o

HI'MRE!D pDE POQRF<S T on oOrRE ~a
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FIGURE 3. FLO& DIAGRAM FOR ANALYTICAL METHOD AG-590:
' SOLID SUBSTRATES

6 g of corn substrate (sol.ds)

’

Add 90-ml B8:2 ACN:0.1% sodium bicarbonate/water
Steep for 15 minutes

Homogenize for 30 seconds

Filter through glass wool in carbon filter tube
' Add back plant residue and glass wool to jar

Add 90-ml 8:2 ACN:0.1% sodium bicarbonate/water
Homogenize for 30 seconds

Filter through glass wool in carbon filter tube
combining extracts

Transfer 150-ml extract to 500-mi RB flask
Evaporate to < 0.5-ml volume

Add 10-ml 0.4% sodium carbonate/water
Transfer residue to 60-ml separatory funnel

Add 10-ml saturated NaCl, transfer to sep. funnel

1
'

2 X 25-ml 1:1 MTBE:hexane partition, 1.0 minute each

Organic-Dascard Acidify aqueous wath 8-ml 0.8% Hy3PO,
Load onto a 20-ml ChemElut

-

Partition with 100-ml 1:1 hexane DCM

1
:

Collect and evaporate organic solution
Reconstitute residue in 2:8 ACN:0.05%
NH,OH/water, Filter through 0.2 pm
filter for HPLC analysis
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FIGURE 4. FLOW DIAGRAM FOR ANALYTICAL‘MEfHoo AG-590: OIL
SUBSTRATES '

A

§ g of corn o1l susstrate .

Add 50-ml hexane to dissolve sample
Transfer residue to 125-ml separatory funnel |

!

'

Add 10-ml 0.4% sodium carbonate/water
Partition for 3 mxnutes

Discard organic

Add 10-ml saturated NaCl

25-m1 Hexane partition, 1.0 minute .

Organic-Discard Acidify aqueous with 8-ml 0.8% HaPO,
‘ Lcad onto a 20-ml ChemElut

Partition with 100-ml 1l:1 hexane DCM

Collect and evaporata organic solution
Reconstitute residue in 2:8 ACN:0.05%
! . NH,OH/water, Filter through 0.2 pm
£:1ter for HPLC analysis

NUMBER OF PAGES 1S 88 PAGE

A
| 2V Y
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FIGURE 5. REPRESENTATIVE CHROMATOGRAMS FOR
CGA-152006 STANDARDS
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FTGURE 6. REPRESENTATIVE CHRCMATOGRAMS FOR
FORAGE SAMPLES

2 G
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ut F.05A .t F.20A '}
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r.00A: ?ad.s%;:om Forage; 195 mg injected; 0.58 ng found; <0.01 ppm
ppa}

F QOB. 30-day Coern Forage; 135 =g injected; <0.8 n found; «0.01 gp-

F.D1lA- 0-day Corn Forage + 0 01 ppm “GA~152005; 195 mg injected; 1 ng
found; 0.011 ppm, 80% recovery

F.10A. 30-day Corn Forage + 0 10 ppm CGA-152005, %8 mg injscted. 7.1 ng
found; 0.073 ppm, 73% recovery \

F O5A: 0-day Corn Forage + 0 05 ppm CGA=1520C5; 195 mg injected, 9.6 ng
found; O 049 ppm, 92%} recovery

F.20A 10-day Corn Forage + 0 20 ppm CGA-152005, <9 mg injected; 8.9 ng ,
found; 0 18 ppm, 92+ recovery I

(Recovery results corrected for control values)

1
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FIGURE 7.
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D O0A:
D.00B:
D.01M:
D 10B:
D.05h:

D 208:

®Y

Corn Fodder; 198 mg injected;
Corn Fodder; 187 mg injected;

0.48
<0 8

Corn Fodder + 0.01 ppm CGA-152005,

0 013 ppm:

103% recovery

corn Fodder + O.

10 ppm CGA-152005;

0.099 ppm; 99V recovery
Corn Fodder + 0.05 ppm CGA-
0.050 ppm: 96% racovery
Corn Fodder + 0 20 ppm CGA~
ppm: 112\ recovary

152005;
1520085,

D.108

Ly
g
g

D.208

' Y f + p vEme =y b

ng found, <0.01 ppm {0.002 ppa)
ng found, <0 Ol ppm

198 mg injected; 2 5 ng found,
90 mg injected; 8.9 ng tound,
99 mg injected, 5 0 ng found,

45 mg injected, 10 ng found, 0 22

{Recovery results corrected for control values)
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FIGURE 8. RIPRES
CONTROQL._AND FORTIFIED CONTROL CORN
[*X >R
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G OOA corn Grain; 200 og in{ected; <0.8 ng tound; <0.01 ppe
G OOBR: Corn Grain, 200 mg injected; 0 72 ng feund; <0 0l pps (0.004 ppm}
G OIAR. Corn Grain + 0 01 ppe CGA~152005; 200 =g injected, 2.4 ng found;
0 012 ppm; 120V recovery
G 10AR Corn Grain + 0 10 ppm CGA-152005; 100 my injected; 11 ng found,
0 11 ppm, 106\ recovery !
G OSAR* Corn Grain + 0 05 ppm CGA-152005, 100 =3 injected; 4 31 ng found.,
¢ 042 ppm, 86\ recovery
G.20AR Corn Grain ¢ 0 20 ppm CGA-152005, $0 mg injectad, 9 9 ng found; © 20
ppm. 97\ cecovery s
(Recovery results corrected for control values)
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EPRESENTAT

CONTROL AND FORTIFIED CONTROL CORN OIL
AND FLOUR SAMPLES
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Tous bs ot

FLR.O: corn Fleur; 200 oy injected, <0.8 ng found; <0.01 ppm

oLl 0 corn Crude O1l, 200 mg injectad, <0.8 ng tound; <0 01 ppe

FLR O1A* Corn Flour +_0.01 ppm CGA-152005, 200 mg injected, 2 1 ng found;
0 010 ppm, 97% recovery

011 01B: Corn Crude O11 + 0 01 ppm CGA-152003, 200 mg injectsd, 1.7 ng found,
0 009 ppm; 87V recovery

FLR 05 Corn Flour + 0 05 ppm CGA-152005, 106 mg lnjectasd, % 2 ng found,
0.052 ppa. 102% recovery

011 05A Corn {rude o1l + O 05 ppm CGA-152005; 100 mg infected, 4 2 ng found,
D 042 ppm: B84V recovery

{Recovary resalts corcected for control valuss)
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FIGURE 10. REPRESENTATIVE CHROMATOGRAMS EOR
14C-CGA-152005 TREATED CORN FORAGE

SAMPLES
-y == n ,
4 FLp.oC ot FLT.0C
. L}
4 g
) {
j“ l ing
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byt 1oty
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v bemaaed T bont

f1P.0C: O-Day Corn Forage, 195 mg injected; <0.8 ng found;, <0.01 ppm

FLT OC: O©O-Day Corn Forage: 195 og injected; 401! ng found; <0.01 ppm

FLP.SB: O-Day Corn Forage treated with phenyl- c-CGA-152005; 3 9 mg
injected; & 0 ng found; 1 63 ppw 14

FLT SB: Ue«Day Corn Foraqge treated with triazine- C~CGA-152005; 3 9 mg
injected; 6.2 ng found, 1.69 ppm

(Sample values correctad for procadural recoveries <100%)
14

TOTAL NUMBER OF PAGES TS 818 PAGE 3
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FIGURE 11. P TATIVE CHROMAT
14c-CGA-152005 TREATED CORN FODDER
SAMPLES
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RFT 0C. Corn Fodder (Foliaga) 186 mg injected, <0 & og found; <0.01 ppm
FOP OC: Corn Fodder 184 mg injected, <0 B ng found, <0 01 PB4
XFT IA. Corn Fodder (Foliage) treated with tnjected triazine- C-CGA=152005.

. 96 mg injected, 11 ng found; 0 Ii‘ppm
! FDP SA  Corn Fodder treated with phenyl- C-C3A~152005; 197 g injected,

0 40 ng found, <0.01 ppm

(Sample values corrected for procedural recoveries <100%)
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FIGURE 12. REPRESENTATIVE CHROMATOGRAMS FOR
14c-CGA-152005 TREATED CORN GRAIN
SAMPLES
u
o GT.OC e N
; '

:

g L . B gy —gT
u

ot GTIA

WA |

GT OC corn Grain, 200 mg injected, <0 8 ng found.1§0.01 oy

GT IA. Corn Graln, treated with injescted griazine~ c-CGA-152005; 200 mg
injectad; <0 8 ng found, <0,01 ppm 14

GT IC. corn Grain; treated with injscted triazine- C-CGA-152005, 200 mg
injected, <0 8 ng found; <0.01 ppm | .

(sarple values corrected for procedursl recoverias <100W%)
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STUDY OBJECTIVE

The objective of this study is to validate "Draft" Analytical
Method AG-590 (Appendix I) for the quantitation of residues of
CGA-152005 in corn substrates at a screening level of 0.0l ppm.
This validation will be accomplished by analysis of control
samples and fortified control samples to demonstrate the
accuracy and precision, and samples from metabolism studies of
corn treated with 4C-CGA~152005 in order to determine the
accountability, precision and total extractability of the
method. Results of the determination of CGA-152005 in corn will
be reported in Analytical Method AG-590 and Residue Test Report
RI-MV-003-91. ‘

TEST SUBSTANCES

CGA-152005: Lot #: S90-1490 (B06617), exp. date: 11,92, purity:
97.1%, Storage Condition - Room Temperature L-2066

Source: CIBA-GEIGY PTAS Department

Stock and standard solutions are étored refrigerated in L-2074.

TEST SYSTEM

Corn from the following sources will be analyzed and be
referenced under Test No. RI-MV~-003-91 (Inventory Numbers
13225.1, 13225.2 and 13225.3):

Corn control samples from Residue Chemistry Inventory Numbers |
12059.5, 12059.7, 10549.4, 12033.1, 12035.1, 12033.2, 12035.2,
13063.2, 13218.2 and 11912.3. .

!
Control and !*C-treated corn samples from: Metabolism
Department Protocol 23-91, Study Numbers M91-168-007P, and
M91-168-008P (Stem injected phenyl and triazine 4C labelled
CGA~152005, Greenhouse grown). Metabolism Department Protocol
54-91, Experiment Numbers 54-91.1, 54-91.2 and 54-91.3 {Spray
treated phenyl and triazine !4C labelled CGA-152005, Field
grown).

Sample code numbers are found in Tables I and 1II.

TOT AL PRI A manrT e oon ~Ope a4
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i

JUSTIFICATION OF TEST SYSTEM

Analysis of control and !4C-CGA-152005 treated corn samples by
"Draft” Analytical Method AG-590 (Appendix I) will be performed
to determine the extractability of residues, accountability of
the method, and precision of the method for CGA-152005. The
accuracy and also precision of "Draft" Analytical Method AG-590
(Appendix I) will be demonstrated by analysis of control and
fortified control corn:samples for CGA-152005 in corn.

Analysis of corn treated with !4C-CGA-152005 is required to
determine the total extractability of "Draft" Analytical Method
AG-590 (Appendix I) and to demonstrate the accountability of
this method for its consideration as an EPA/FDA tolerance
enforcement method.

The !C-CGA-152005 treated corn samples were selected to
provide ppm levels of radiocactive residue sufficient for
quantitation, either by the method or by analysis of the
radicactivity in the final fractions of the method. Corn
samples treated with 14C-CGA-~152005 under typical field
conditions were also selected for analysis even though the
levels of radicactivity may be low, in order to evaluate the
method’s performance on treated field grown crops.

EXPERIMENTAL DESIGN

CIBA-GEIGY "Draft" Analytical Method AG-590 (Appendix I) will
be used to determine CGA-152005.

Fortified Samples - "Draft" Analytical Method AG-590 (Appendix
1), )

14c-Treated Samples - Biochemistry Standard Operating Procedure
4.67 rev. 1 (combustion analysis), Biochemistry Standard
Operating Procedure 4.6 rev. 2 (liquid scintillation counting),
and "Draft" Analytical Method AG~590 (Appendix I}.

Modifications - Any modifications will be documented with
protocol amendments.

The experiments will consist of the analysis of control and

fortified control corn samples fortified at or above the

screening level of "Draft"” Analytical Method AG-590 (Appendix

1), as well as samples that were treated with !4C-CGA-152005.

The preparation ¢f standards arnd fortification of control

samples will be performed according to procedures in "Draft"”
" Analytical Method AG-590 (Appendix I).

.
1 - t
t o
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I
t

The sets of samples to be analyzed in this study are outlined
in Table I. The accuracy of the methods used in this study
will be confirmed by the recovery results from the analyses of .
fortified control samples. The precision of the method will be
determined by the reproducibility of the amounts of CGA-152005
determined by the method; and if the amounts of !4C-CGA-152005
are below the screening level (0.01 ppm), replicate ' \
determinations of the total radiocactivity in the final
fractions will contribute to the determination of precision.

The amount of radioactivity (14C) in the corn substrates has
been determined from combustion analysis (Table II}). |
CGA-152005 will be determined by high performance liquid
chromatographic procedures of "Draft" Analytical Method AG-590
{Appendix I} and the radiocactivity in the final fractions will
be determined by liquid scintillation counting (SOP.4.6 rev., 2)
and expressed as ppm values. The accountability of the method
will be determined by the comparison of the total radicactivity
combustion values with the analytical values determined by the
method. |

Total extractability of !4C residues for the method will be
determined by a comparison of the 14C-CGA-152005 .treated corn
total radiocactivity combustion values (Table II) with the
radioactivity values determined by LSC from the sample extract
solutions. The determination of total extractability measures
the efficiency of the extraction procedure of the method and
together with the total accountability is an indication of the
method’s ability to analyze weathered samples. '

The control of bias in the study will be accomplished by the
use of control samples for all fortification experiments.
Other experimental design details are to be found in Appendix
I, "Draft" Analytical Method AG-590.

]
H
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RECORDS TO BE MAINTAINED

All personnel involved in this study will maintain laboratory
notebooks or worksheets in which all data for the project will
be recorded as required by good laboratory practice according
to the procedures outlined in Metabolism and Residue Chemistry
Standard Operating Procedure 8.1 rev. 4. Original
chromatograms, computer printouts, etc., will be clearly
labeled and kept in a separate file which will be clearly
marked as Test Number RI-MV-003-91. All data placed in this
file will be clearly labeled as to origin and referenced to the
notebook and page of the corresponding work description. Raw
data will be archived in the Metabolism and Residue Chemistry
Archives under Residue Test Number RI-MV-003~91. Results of
14C vaiidation will be reported in Residue Chemistry Test
Report format. Laboratory notebooks will remain in the
possession of the analysts until the study is completed and
then transferred to the Metabolism and Residue Department
Archives. An Final Report in the form of Analytical Method
AG-590 plus Residue Test Report RI-MV-003-91 will be issued
for this study and will be archived in the Metabolism and
Residue Chemistry Archives.

PROPOSED STATISTICAL METHODS

Statistical methods for regression analysis for a standard
curve and quantitation of residues are described in "Draft"
Analytical Method AG-590 (Appendix I).

Recovery results for fortified control samples will be used to
'‘calculate accuracy and precision in terms of a mean, standard
deviation and Coefficient of Variation for the screening level,
and for all recovery results included in the study.

Additional precision data will be determined by calculating the
mean, range, standard deviation and Coefficient of Variation
of replicate analyses of each of the !1C incurred residue
samples. '
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PERSONNEL

1. Study Director: Robert E, M. Wurz, Project Scientist.

2. Project Analysts: Robert E. M. Wurz, Project Scientist.
John Darnow, Senior Chemist
Marta Szolics, Assocliate Chemist.
Blanche King, Senior Lab. Technician.
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TABLE 1

RECOVERY SAMPLES TO BE ANALYZED

RI~-MV-003-91

Sample Corn Fortification

Number Substrate Level (ppm) Compound
G.00A Grain 0 (Control) _—

G.01A Grain 0.01 CGA-152005
G.01lB " n "

G.05A Grain 0.05 CGA-152005
G.058B" " " "

G.00B '‘Grain 0 {Control) ——

G.10A Grain 0.10 CGA-152005
G.10B " " "
G.20A Grain 0.20 CGA-152005
G.20B Grain " "

F.00A Forage 0 (Control) -——-

F.01lA Forage 0.01 CGA-152005
F.018 " n "

F.05A Forage 0.05 CGA-152005
F-OSB n 1] "

F.00B Forage "0 (Control) -—

F.10A Forage 0.10 CGA-152005
F.10B " " "

F.20A Forage 0.20 CGA-152005
F.20B Forage 0.20 CGA-152005
D.0OA Fodder 0 (Control) _—
D.01A  Fodder 0.01 CGA-152005
D.OlB " 1 "

D.0OSA Fodder 0.05

D.05B

L

CGA~152005
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TABLE I. (Continued)
Sample Corn Fortification
Number Substrate Level {ppm) Compound
D.0OB Fodder 0 (Contqol) -
D.10A Fodder 0.10 CGA-152005
D.10B " " "
D.20A Fodder 0.20 CGA=-152005
D.20B Fodder 0.20 CGA-152005
OIL.0 0il 0 (Control) CGA-152005
0I1L.01Aa 0il 0.0 CGA-152005 |
QIL.01B 01l 0.01 CGA-152005
0OIL.05 0il 0.05 .CGA-152005
QIL.10 0il 0.10 CGA-152006
FLR.O Flour ¢ (Control) CGA-152005
FLR.01A Flour G.01 CGA-152005
FLR.O01B Flour 0.01 CGA~-152005
FLR.0S Flour 0.05 CGA-152008
FLR.10 Flour 0.10 CGA-152005
TATRI, NIMRER NEF PRGE™T 75 o0 POCE
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TABLE II.

SAMPLES FROM METABOLISM PROTOCOL NUMBER 23-91

* Determined by combustion/LSC and converted to
CGA-152005.

equivalents

Sample Study Number Incurred CGA-152005 Corn
ID M%1-168-007P 14C level Fortification Substrate
____ Code No. (ppm): Level (ppm)

FP.0C P914001683C 0.003 CONTROL Mature Follage
FP.01 P91400163C " 0.01 " "
FP.10 P91400163C " 0.20 " "
FP.IA P91400161 0.308 -—— " "
FP.IB P91400161 0.308 -— " "
FP.IC P91400161 0.308 -—- " "
sp.0C P21400082C 0.003 CONTROL Mature Stalk
Sp.01 P91400082¢C " 0.01 " "
S5P.10 P91400082C " 0.20 " "
SP.IA P91400078 0.172 -—— " "
SP.IB P91400078 0.172 -— " "
SP.IC P91400078 0.172 -— " "
Sample Study Number Incurred CGA-152005 Corn

1D M91-168-008P 14C level Fortification Substrate

Code No. (ppm)Z Level (ppm)

FT.0C P91400178C 0.006 CONTROL Mature Foliage
FT.05 P91400178C " 0.05 " "
FT.50 P91400178C " 1.0 " "
FT.IA P91400175 1.28 -— " "
FT.IB P91400175 1.28 -— " "
FT.IC P91400175 1.28 -—— " "
ST.0C P91400065C 0.003 CONTROL Mature Stalks
5T.01 P91400065C" 0.003 0.01 " "
ST.20 P91400065¢C 0.003 0.50 " "
ST.IA P91400061 0.411 —— " "
ST.IB P91400061 0.411 -— " "
ST.IC P51400061 0.411 —— " "
GT.0C P91400067C 0.003 CONTROL Mature Grain
"GT.01 P91400067C " 0.01 " "
GT.02 P91400067C " 0.05 " "
GT.IA  P91400063 0.038 -—— " "
GT.1B P91400063 0.038 -—- " "
GT.IC P91400063 0.038 -— " "

of
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ABLE II. (Continued)

SAMPLES FROM METABQOLISM PROTOCOL NUMBER 54-91

Sample Experiment Incurred CGA-152005 Corn
1D No. 54-91.1 14C level Fortification Substrate
Code No. {ppm) Level (ppm)
FLP.OC 53391 TBD CONTROL 0-Day Leaves
FLP.01 53391 om 0.01 " "
FLP.05 53391 " 0.05 ' " "
FLP.SA 53434 " -— , " "
FLP.SB 53434 " - " "
FLP.SC 53434 " -—- " "
FFP.0C 53392 TBD CONTROL 30-Day Forage
FFP.01 53392 " 0.01 ' " "
FFP.05 53392 " 0.05 * " . "
FFP.SA 53435 " - " "
FFP.SB 53435 " -— "
FSP.0C 53393 TBD CONTROL * Silage Stage Forage
FSP.01 53393 " 0.01 " " "
FSP.05 53393 " 0.05 " " "
FSP.SA 53436 " -— " "
FSP.SB 53436 " -—- "
FDP.0OC 53394 TBD CONTROL Mature Fodder
FDP.01 53394 " 0.01 o "
FDP.05 53394 " 0.05 " "
FDP.SA 53437 " -— " "
FDP.SB 53437 " -—— " "
Control substrates from Experiment 54-91.3
t
TNTAl, MUMRFR NOF POGES TS 2382 " PRGE
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. TABLE II. (Continued)

Sample Experiment Incurred CGA-152005 Corn

1D No. 54-91.2 14C level Fortification Substrate

L Code No. (ppm) Level (ppm)

FLT.0C 53391 TBD CONTROL 0-Day Leaves
FLT.01 53391 " 0.01 " "

FLT.05 ' 53391 " 0.05 " "

FLT.SA 53405 " - " "

FLT.SB 53405 " ——— " "

FLT.SC 53405 " ——— " "

FFT.0C 53392 TBD CONTROL 30-Day Forage
FFT.01 53392 " 0.01 " "

FFT.05 . 53392 " ' 0.05 " "

FFT.SA .53406 " - " "

FFT.SB 53406 " -—- " "

FST.0C 53393 TBD CONTROL Silage Stage Forage
FST.01 53393 . " 0.01 " n "
FST.05 53393 " 0.05 " " "
FST.SA 53407 " -— " " "

'FST.SB 53407 " -— " n "
FDT.0C 53394 TBD CONTROL © Mature Fodder
FDT.01 53394 " 0.01 " "
FDT.05 53394 " 0.05 " "
FDT.SA 53408 , " -— " "
FDT.SB 53408 " -—= " "

. FGP.0OC 53396 * TBD CONTROL Mature Grain
FGP.01 53396 " 0.01 " "
FGP.05 53396 o 0.05 - "
FGP.SA 53410 ' " -— " "
FGP.SB 53410 " -—- " "

Control substrates from Experiment 54-91.3
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RADIATION SAFETY COMMITTEE APPROVAL

PROTOCOL FOR VALIDATION OF "DRAFT" ANALYTICAL METHOD AG-590

Study/Project No. 168982
Corn samples treated with '4C-CGA-152005 according to ‘Metabolism

Department Protocols 23-91 and 54-91 are approved for use in this
study under Radioactive Materials Project RMP-2,

Signed: - ;T ’ )

W.L. Secrest . :
Radiation Safety Officer
Regulatory Affairs.

vate: /0/ 9/9(
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SUMMARY AND INTRODUCTION '

A.

TRATOL NUMRFR QOF PARGES TS5 <8 FRGE.

SCOPE

This method is for determination of residues of
CGA-152005 in crops and crop fractions. The limit
of detection of this method is 0.8 ng of CGA-152005
and the limit of determination is 0.01 ppm. The
chemical name and structure of CGA-152005 is shown

in Figure 1.

-

. PRINCIPLE

A 6-g subsample of crop substrate is homogenized

twice with fresh acetonitrile (ACN)/0.1% sodium
bicarbonate aqueocus solution. Both extracts are -
filtered through glass wool and combined. A 150-ml
aliquot of extract is transfered to a flask and the
volume reduced to <1 ml.. 0il samples are dissolved
in 50-ml hexane and extracted with 1:1 0.1% sodium
carbonate:saturated sodium chloride solution and
taken straight to the ChemElut. The concentrated
extract is diluted with aqueous saturated sodium
chloride solution and aqueous dilute sodium
carbonate solution and partioned against methyl
tert-butyl ether (MTBE)/hexane. The aqueous
solution is retained and acidified with dilute
phosphoric acid before being loaded onto a 20-ml
Chem-Elut column. The sample on the Chem-Elut
column is partitioned with 100-ml dichloromethane!
(DCM) /hexane and the organic solution is collected.
The sample solution is evaporated to incipient
dryness and the residue reconstituted in 20%
ACN/0.05% ammonium hydroxide. ' Residue
determination is done by narrow bore HPLC with
column switching (250 X 2.0 mm Cyano column to a

+250 X 2.1 mm Supelcosil LC-18-DB column) with UV

detection at 225 nm.

AN

~
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II. MATERIALS AND METHODS

A. APPARATUS
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15,0
16.0

Bottles, square amber wide mouth, 16 oz.
Bottles, Boston Round, narrow mouth, 8 oz.
Bottles, Nalgene, 250 ml.

Carbon filter tube

Concentration tube, minimum volume 25-ml
Disposable Pasteur pipets

Funnel, long stem, 12.5~cm. size

Funnel, powder, 80-mm.

Funnel, separatory, 60-ml & 125-ml with Teflon
stopcock

Glass wool

Graduated cylinder, 50-ml, 100-ml or
equivalent

Homogenizer, Polytron or equivalent

Round bottom flasks, 500-ml, 250-ml

Rotary evaporator, Buchii or equivalent
Vials, Wheaton, 2-ml., or equivalent
Volumetric pipets, 1-ml, 2-ml, 10-ml

B. REAGENTS
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Acetonitrile (ACN), HPLC grade

Ammonium hydroxide (NH,OH), ACS Reagent grade
Dichloromethane (DCM), HPLC grade

50% DCM/Hexane {v/v)

Hexane, HPLC grade (Fisher cat. #H302SK-4)
Methyl tert-butyl ether (MTBE), HPLC grade
Phosphoric acid (H,PO,), Certified ACS grade
Sodium chloride, Certified ACS grade
Saturated solution of sodium chloride in water
Sodium bicarbonate, Certified ACS grade
Sodium carbonate, Certified ACS grade

0.1% Sodium carbonate/water (w/v)

8:1 ACN:0.1% Sodium bicarbonate/water (w/v)}

" Water, HPLC grade

Chem Elut, 20-ml capacity (varian cat.
#1219-8008)

CGA-152005, Analytical Standard supplied by
CIBA-GEIGY Corporation, 410 Swing Rd.,
Greensboro, NC 27419,
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1.0 Sample Preparation

Samples are received and stored according to
SOP 7.20. Samples are prepared under the
general guidelines of the U.S.Food and Drug
Administration Pesticide Analytical Manual
Volume I, Section 141.

2.0 Extraction

2.1 Crop RAC's and Solid Fractions: Weigh a

6-g aliquot of crop substrate into an 8-oz
square amber jar. Fortify with CGA-152005
at this point for recovery samples. Add
90-ml 8:1 ACN:0.1% sodium bicarbonate/water
and let the sample steep for 15 minutes.
Homogenize the sample with a Polytron
homogenizer at medium power for 30 seconds.
Filter the sample through a plug of glass
wool at the apex of a carbon filter tube
into a amber boston round bottle. Return
any crop matrix in the carbon filter tube
and the glass wool, to the extraction jar.
Rinse any matrix residue adhering to the
carbon filter tube into the extraction jar
with 90-ml 8:1 ACN:0.1% sodium
bicarbonate/water.

.2 Homogenize the sample plus glass wool and

solvent again for 30 seconds and filter the
extract through a new plug of glass wool at
the apex of the carbon filter tube..
Collect both extracts in the same bottle
and refrigerate the sample extract if it is
not to be used immediatly.

2.3 0il samples: Transfer 6 g of crude or

L ancl

refined oil to a flask and add 50-ml hexane
to dissolve the sample. Transfer the
organic solution to a 125-ml separatory
funnel. Rinse the flask with precisely
10-ml 0.1% sodium carbonate solution then
10-ml saturated sodium chloride solution
and add these rinses to the separatory
funnel. Gently shake the

Slalalat Rt FORF



PROTOCOL 106-91
APPENDIX I
PAGE 19 OF 32

separatory funnel for 3 minutes then allow
the phases to separate. Drain the lower

aqueous phase back into the flask and carry
this solution foreward to Section II.C.4.1.

~Discard the organic solution.

3.0 Partition Cleanup

3.1

3.3

3.4

Transfer a 150-ml aliquot of sample extract
to a 500-m]l round bottom flask and remove
the solvent by rotary vacuum evaporation
until the volume is <1 ml (bath
temperature <40°C). Add 10-ml 0.1% sodium
carbonate solution to the round bottom
flask and sonicate to loosen or dissolve
any adhering residue. Transfer the
solution to a 60-ml separatory funnel.

Add 10-m]l saturated sodium chloride solution
to the 500-ml round bottom flask and swirl.
Transfer the solution to the 60-ml separatory
funnel in Section 11.C.3.1. Add 25-ml 1l:1
MTBE:hexane to the 500-ml round bottom flask
and swirl, Also transfer the solution to the
60-ml separatory funnel above.

Stopper the 60-ml separatory funnel and shake
for one minute taking care to vent the funnel.
Allow the two layers to separate. Break any
emulsion that may form and drain the lower,
aqueous layer and any emulsion back into the
500~ml round bottom flask from Section
11.C.3.2. Discard the upper organic layer and
transfer the aqueous layer back to the
separatory funnel.

Add 25-ml 1:1 MTBE:hexane to the 60-ml
separatory funnel, stopper and shake for one
minute. Break any emulsion that may form and
drain the lower, agqueous layer and any
remaining emulsion back into the 500-ml round
bottom flask from Section II1.C.3.3. Discard
the upper organic layer.
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Add 8-ml 0.25% phosphoric acid solution to the
aqueous layer in the 500-ml’ round bottom flask
from Section II.C.3.4 (or the flask from
Section II.C.2.3 for oil samples) and swirl.
Transfer the sample solution to the 20-ml
Chem-Elut by passing it through (rinsing) th
60-ml separatory funnel in which the :
partitions were done. Let the solution

sit in the Chem Elut column for at least 5
minutes.

Attach a reservoir to the Chem-Elut and
partition the sample with 100-ml 1:1
DCM:hexane. The flow through the Chem-Elut
should be no greater than 2-3 ml per minute.
The flow is controlled by attaching a nylon
stopcock to the outlet of the column., Collect
the organic solution in a 250-ml round bottom
flask. Evaporate the solvent from the sample
solution until the volume is approximately 10
ml (water bath <35°C). Quantitatively
transfer the sample solution to a
concentration tube using three 2-3-ml acetone-
washes. Evaporate the sample just to dryness
and reconstitute in the appropriate volume of
20% ACN/0.05% ammonium hydroxide solution for
analysis by HPLC.

'

D. INSTRUMENTATION

1.0 Description and Operating Conditions:

1.1

HUOMRER P PARES TS 929 parc £ 1

Install the HPLC system according to Table I
and Figure 2. Control of the switching
valve is accomplished via time-programmed
contact closures of the detector.

Determine the retention time of CGA-152005
on Column #1 by connecting Column #1
directly to the detector and injecting 20
ng. of the analyte. (Inject 40 ul. of the
0.5 ng/ul standard solution prepared in
Section II.1.1.0)
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1.3 Reconect the system as shown in Figure 2.
Program the valve to switch to the INJECT
POSITION at the beginning of the CGA-152005
analyte peak and to return to the LOAD
POSITION at the end of the analyte peak of
CGA-152005.

1.4 Inject 20 ng. of CGA-152005 to determine its
retention time through the two columns and
to confirm that the valve time programming
is correct,

2.0 Standardization

2.1 Calibrate the HPLC system with each
analytical run by checking the retention
time and detector response relative to
previous runs. Retention times must not vary
more than 2% and detector response must not
vary more than 5% between runs.

2.2 Standardize the HPLC system by injecting
40-ul aliquots of standard solutions of
CGA-152005 in a working range of 0.8-24
ng/injection. Generate a linear regression
from the data by comparing detector response
and ng injected.

E. INTERFERENCES

None

F. CONFIRMITORY TECHNIQUES

None,

G. TIME REQUIRED

A skilled analyst can complete the extraction and
analysis of a set of 6-8 samples in 8 working hours.

H. MODIFICATIONS AND POTENTIAL PROBLEMS

1.0 Some samples may develop emulsions after shaking
(Section 1I.C.2.2 and 1I1.C.3.3). These may be
cleared if allowed to settle out slightly and
then gently stirred with a glass rod.

1
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2.0 During the evaporation of samples solutions in
Sections II.C.3.1 and IX.C.4.2 any water bath
used must not have a temperature >35°C and the
samples should be removed as soon as they are
ready. Excessive temperature, especially when

the sample has gone to dryness, leads to analyte

decomposition. -

i

I. PREPARATION OF STANDARD SOLUTIONS

1.0 Preparation of Standard CGA-152005_Solutions

1.1 Weigh 10 mg of CGA-152005 analytical
standardinto a 100-ml volumetric flask and
dilute to the mark with ACN.

1.2 Make serial dilutions of the 0.1 mg/ml
standard solution with 20% ACN/0.05%

ammonium hydroxide solution (w/v)} to give a

series of fortification/analytical
standards in a range of 0.02 ug/ml to 3.0
ug/ml of CGA-152005. Store the standard
solutions in amber bottles at 4°C in the
dark when not in use.

¢

J. DETERMINATION OF SAMPLE RESIDUES )

1.0 Inject 40-ul aliquots of sample extracts from
Section II.C. into the HPLC under the same
conditions as for standards. Make appropriate
dilutions of the samples in 2:8 ACN:0.05%
ammonium hydroxide/water solution to bring the
sample peak heights within' the range of the
standard curve. Compare the peak heights . of the
unknown samples to the standard curve or enter
the peak height into a least squares program to
determine the nanograms of CGA-152005 in the
injected aliquot. Typical chromatograms for,
control and procedural recovery samples are
shown in Figures 5 and 6.
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Calculate the residue results in terms of ppm of
CGA-152005 by using the following equation:

{ng CGA-152005 round) (100)

{1) PPM » ——weme e e et e
(mg sample injected) (R%)

. Where mg sample injected is calculated as
follows: (Equation 2)

(G) (v, )(Vv,)
(2) mg inj. = ———em———ee-
(V,) (Vv,)

G = milligrams sample extracted '
Vv, = aliquot volume

. Ve = extraction volume
V, = injection volume (ul)

V, = total volume of final injection
solution (ul)
R$ = recovery ratio given by equation 4

Fortification Experiments

This method is validated for each set of samples
analyzed by including an untreated control

sample and one or more control samples fortified
immediately prior to extraction with CGA-152005.

Add 1.0 ml of a 0.06 ug/ml standard solution of
CGA-152005 to 6 g. of control crop prior to the
addition of extraction solvent for a 0.0l ppm
fortification. Use correspondingly larger
amounts of standards (volume should not exceed 2
ml) for higher fortifications.  Analyze control
and freshly fortified samples along with

the treated samples according to the procedures
of the method.

Calculate the final ppm value of the control
and fortified samples according to the following
equation:

ng CGA-152005 found

(3) ppm CGA-152005 = -—=---w—————me————
g sample injected
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Determine the recovery factor by first
subtracting the background detector response, if:
any, in the control sample from the CGA-152005
response in the recovery sample. "Calculate the
recovery factor as a percentage (R) by the
equation: ' v

ppm CGA-152005 found
(4) R @ ——w—o—m——ewme—————== X 100%
ppm CGA-152005 added

III. RESULTS AND DISCUSSION y

‘This method has been validated under Protocol No. 121-90
and used for the analysis of control, CGA-152005 fortified
control and 4C-CGA-152005 treated corn samples. The
objective of Protocol 106-91 was to validate’ "Draft™
Analytical Method AG-590 for the quantitation of residues
of CGA-152005 in crops at a screening level of 0.01 pp=m.
Results of these analyses are shown in Table III and are
reported in Residue Test Report RI-MV-003-91, No. 1.

1 !

Test substance 1D, test system ID, protocol amendments,
protocol deviations and circumstances affecting quality
and integrity of data are also reported in Residue Test
Report RI-MV-003-91, No. 1. All raw data associated with
this study, retained samples and the original final report
and protocol are archived in the Metabolism and Residue
Chemistry Archives or freezer storage facility at
CIBA-GEIGY Corporation, Greensboro, NC.

Iv. CONCLUSION ’
Analytical Method AG-590 is a valid and accurate method
for the determination of parent residues of CGA-152005 in
crops. ,
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V. ' CERTIFICATION
The reports and experimental results included in this
study, Laboratory Project I.D. AG-~590, are certified to be
authentic accounts of the experiments.

Robert K. Williams, Manager Date
Method Development

Residue Chemistry Department

'919-632-2295

CERTIFICATION Of GOOD LABORATORY PRACTICES

The analytical work reported in AG-590 was performed in
accordance with Good Laboratory Practice Standards, 40 CFR Part
160. ‘

Robert E.M. Wurz, Ph.D. Date
' Study Director
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TABLE I. :

LIQUID CHROMATOGRAPHIC OPERATING CONDITIONS FOR DETERMINATION OF
CGA-152005
Instrument: waters 501 HPLC pump (pump 2) or equivalent

Perkin-Elmer Model Series-4 Solvent Delivery
System {(pump 1) or equivalent

Perkin-Elmer Model ISS-100 Automatic HPLC
sampler or equivalent

ABI Spectroflow Model 783 variable Wavelength UV

Detector
Column Oven: BioRad HPLC column heater, model number 125-0425
Oven Temp.: 30°C (both columns) ‘
Column 1: Brownlee Guard Cartridge, épheti-S cyanoprqpyl,

3 em X 2.1 mm (Rainin cat. #C5-032)

Spherisorb CN, 260 mm x 2.0 mm, 5 um particle
size (Phase Separations cat. #830925) or

YMC 120A CN, 250 mm x 2.0 mm, 5 um particle

size (YMC Inc. cat. #MC-512) :

Column 2: Supelcosil LC-18-DB, 250mm x 2.1 mm, 5 um
v particle size (Supelco cat. §5-7940M) )

Mobile Phase 1: 3:7 ACN:0.1% H,PO,/water o 1
Mobile Phase 2: 4:6 ACN:0.1% H,PO,/water
Retention Time: ~14 min. (Column 1) ‘

~30 min (through both columns)

Detection: ABI Kratos Spectroflow Model 783 Programmable
Absorbance Detector or equivalent variable
wavelength detector.

?

Wavelength: 225 nm
Attenuation: 0.005 AUFS
Flow Rate: 0.3 ml/min (both pumps)

Volume Injected: 40 ul

Chart Speed: 0.25 cm/min
Run Time: 40 min/injection
TATOY MMODTR A pac 0 TE A PORE -
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TABLE II.

TYPICAL STANDARDIZATION DATA FOR CGA-152005
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TABLE III. o

4

§

SUMMARY OF RECOVERY DATA FOR CGA-152005

1
13
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FIGURE 1,

CHEMICAL NAME AND STRUCTURE

CGA-152005

1-(4-Methoxy-6-methyl-triazin2-yl)-3-[2-(3,3,3-
trifluoropropyl)-phenylsulfonyl]-urea
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FIGURE 2.

SCHEMATIC DIAGRAM OF THE HPLC COLUMN SWITCHING SYSTEM

»
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FIGURE 3.
FLOW DIAGRAM FOR ANALYTICAL METHOD AG-590
6 g of corn solid substrate

I
Add 90-ml 8:1 ACN:0.1% sodium bicarbonate/water
' Steep for 15 minutes

Homogenize for 30 seconds

Filter through glass wool in carbon filter tube
Add back plant residue and glass wool to jar

: I
" Add 90-ml 8:1 ACN:0.1% sodium bicarbonate/water
Homogenize for 30 seconds

I
Filter through glass wool in carbon filter tube
combining extracts

I
Transfer 150-ml extract to 500-ml RB flask
Evaporate to < 1.0-ml volume

I
Add 10-ml 0.1% sodium carbonate/water
Transfer residue to 60-ml separatory funnel

' ‘ |
Add 10-m]l saturated NaCl, transfer to sep. funnel
- |
2 X 25-ml 1:1 MTBE:hexane partition, 1.0 minute each
' I
I

| I
Organic-Discard Acidify aqueous with 8-ml 0.25% H,PO,
Load onto a 20-ml Chem-Elut

- |
. ' Partition with 100-ml 1:1 hexane DCM
!
Collect and evaporate organic solution
Reconstitute residue in 2:8 ACN:0,05%
NH,OH/water
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FIGURE 4. : I

. ] .
Representative Chromatograms for CGA-152005 Standards
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RESIDUE CHEMISTRY PROTOCOL AMENDMENT

AMENDMENT LIST NUMBER: _1
PROTOCOL NUMBER: 106-91
TITLE: VALIDATION OF "DRAFT" ANALYTICAL METHOD AG-590,
"ANALYTICAL METHOD FOR THE DETERMINATION OF CGA-152005 IN
CROPS BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY WITH COLUMN
SWITCHING DATA INCLUDING VALIDATION DATA"
PROJECT NUMBER: 168982

'EFFECTIVE DATE: 10/22/91

AMENDMENTS ¢

1. Addition of samples: The samples below were added for
analysis.

SAMPLES FROM METABOLISM PRCTOCOL NUMBER 23-91

Sample Study Number Incurred CGA-152005 Corn
ID - M91-168~007P 14C level Fortification Substrate

Code No.(ppm): Level (ppm)
XFP.0C P91400163C 0.003 CONTROL Mature Foliage
FP.05 ~ P91400163cC " 0.05 " "
FP.50 P91400163C " 1.0 " "
FP.20 ' P91400163C " 0.20 " "
XFP.IA P91400161 0.308 - " "
XFP.IB . P91400161 0.308 -—- " "
XFP.IC ' P91400161 0.308 -— " "
Sample Study Number Incurred CGA-152005 Corn
ID M91-168-~008P 14C level Fortification Substrate

Code No.{ppm)-  Level (ppm)
XFT.0C P9 0178cC 0.006 CONTROL Mature Foliage
FT.02 P91400178C " 0.02 " "
FT1.0 P91400178C " 1.0 " "
XFT.IA P91400175 i.28 - " "
XFT.IB P91400175 1.28 -—— " "
XFT.IC £91400175 1.28 - " "

[
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2.
npraft"” Analytical Method AG-3590,
is replaced by 0.4% sodium carbonate solution.

Change in analytical procedure:

In Section II.C.3.4 of
0.1% sodium carbonate solu;icn

In Section

11.C.4.1 of "Draft" Analytical Method AG-590, 0.25% phosphoric
acid solution is replaced by 0.8% phosphoric acid solution.

3.

Extraction solvent:

In Section 1I.C.2.1 and Figure 3, 8:1

ACN:0.1% sodium bicarbonate/water should be 8:2 ACN:0.1% sodium
bicarbonate/water.

4. Table II. changes: The following changes have been made to
Table II. ,
SAMPLES FROM METABOLISM PROTOCOL NUMBER 54-91
Sample Experiment Incurred CGA-152005 Corn
1D No. 54-91.1 14C level Fortification Substrate
_ Code No. {ppm) Level (ppm)

FLP.0C R -—- CONTROL 0-Day Forage
FLP.10 * * —— 0.10 " "
FLP2.0 ok -—— 2.0 " "
FLP4.0 * % —— 4.0 " "
FLP.SB 53434 3.44 -——— 0-Day Leaves \
#*: Residue Test #RI-MV-003-91, ID. #56607, Inv. #13225.3, Control.
FFP.OC 53392 0.003 CONTROL 30-Day Forage
FFP,.01 53392 " 0.01 " "
FFP.10 53392 " 0.10 " "
FFP.SA 53435 0.092 ——- " "
FFP.SB 53435 " -—— " "
FFP.SC 534135 " - " "
FSP.0C 53393 0.002 CONTROL Silage Stage Forage.
FSp.01 53393 " 0.01 " " "
FSP.05 53393 " 0.05 " " "
FSP.SA 53436 0.034 ——- " " "
FSP.SB 53436 " —— " " "

Control substrates from Experiment 54-91.3

TOTAL
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Sample Experiment Incurred CGA-152005 Corn

- ID ‘ No. 54-91.2 14C level Fortification Substrate
- Code No. (ppm) _Level {ppm)
FLT.OC " —— CONTROL 0-Day Forage
FLT.10 * ok - . 0.10 " "
FLT2.0 * -— 2.0 " "
FLT4.0 * - 4.0 " "
FLT.SB 53405 1.30 - 0-Day Leaves
**: Residue Test ¥RI-MV-003-91, ID. #56607, Inv. $#13225.3, Control.
FFT.0C 53392 0.003 CONTROL 30-Day Forage
FFT.01 53392 " 0.01 " "
FFT.05 53392 " 0.05 " "
FFT.SA 53406 0.029 -— ) " "
FFT.SB 53406 " —— " "

i
FST.OC 53393 0.002 CONTROL Silage Stage Forage
FST.01 53393 " 0.01 " " "
FST.05 53393 " 0.0% " "o "
FST.SA 53407 - 0.048 —— " " "
FST.SB 53407 " - " " "

Control substrates from Experiment 54-91.3

v

REASON(S):

.

1. These samples were analyzed either because the first two sets
- of analyses were not acceptable due to poor recoveries or because
a recovery fortification level was changed.

2. The changes in solution strength were necessary to handle
unusually acidic samples.

3. Typographical error.

4. Combustion data for these samples became available after the

study was initiated. Incurred and fortified levels are updated.

Sample amounts were determined and 0-day samples were very small

’ so the number analyzed was reduced while another control sample
' was substituted for the 0-day control.

: 71
CHANGE INITIATED BY:. MM DATE: ///f,;é/
URRENT 5TUDY DIRECTOR

CHANGE AUTHORIZED BY: — A — DATE:
(IF APPLICABLE) MANAGEMENT SIGNATURE

AMENDMENTS TO BE DISTRIBUTED PER PROTOCOL DISTRIBUTION LIST

' ' PAGE 3 OF 3



RESIDUE CHEMISTRY PROTOCOL AMENDMENT

AMENDMENT LIST NUMBER: 2

{

PROTOCOL NUMBER: 106-91 . * ¥

TITLE: VALIDATION OF "DRAFT" ANALYTICAL METHOD AG—590;‘ o
"ANALYTICAL METHOD FOR THE DETERMINATION OF CGA-152005 1IN
CROPS BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY WITH COLUMN
SWITCHING DATA INCLUDING VALIDATION DATA" :

PROJECT NUMBER: 168982

EFFECTIVE DATE: 12/12/91 ) :

AMENDMENTS :

3

1. Sample information: Information is updated for the
samples below. ‘ . '

SAMPLES FROM METABOLISM PROTOCOL NUMBER 23-91

Sample Experiment Incurred CGA-152005 Corn:

ID No. 54-91.1 14C level Fortification Substrate
Code No. {ppm) Level (ppm)

FDP.0OC 53394 0.003 - CONTROL Mature Fodder

FDP.01 53394 " 0.01 " "

FDP.0S 53394 " 0.05 oo "

FDP.SA 53437 0.048 -— " "

FDP.SB 53437 " - " "

Control substrates from Experiment 54-91.3

Sample Experiment , Incurred CGA-152005 Corn
ID No. 54-91.2 ¢ level Fortification Substrate ;
Code No. {ppm) Level (ppm) '
FDT.OC 53394 0.003 CONTROL : Mature Fodder
FDT.01 53394 " 0.01 " "
FDT.05 53394 " 0.05 , " "
FDT.SA 53408 0.009 ——— ' " !
FDT.SB 53408 " -— " "

Control substrates from Experiment 54-91.3

PAGE 1 OF 3
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2. sample deletion: The samples below will not be analyzed in this study:

FGP.OC 53396 0.003 CONTROL Mature Grain
FGP. 01 53396 : " 0.01 " "
FGP.05 53396 . " 0.05 " n
PGP.SA 53410 " - " "
FGP.SB 53410 n —— " "

3. Addition of samples: The samples below were added for analysis,

Sample Corn ' Fortification
Number Substrate . Level (ppm) Compound
G.00AR Grain 0 (Control) ——
G.0lAR Grain 0.01 CGA-152005
G.01BR " " "
- G.05AR Grain 0.05 CGA-152005
G.05BR " " "
G.00BR Grain 0 (Control) -
G.10AR Grain 0.1 CGA-152005
G.10BR " " "
© G.20AR Grain ‘ 0.20 CGA-152005
n n

"G.20BR Grain

4.' Ssample set change: The o1l sample set will consist of crude oil and
have two replicates of the 0.05 ppm level,

Sample Corn ! Fortification

Number . Substrate Level (CGA-152005)

OIL.D Crude 011 0 (Centrol)

OIL.01A" Crude 0il 0.01

OIL.01B Crude 0il 0.01

OIL.0SA Crude 0il 0.05
v OIL.05B Crude 0il 0.05

5. Change in' Procedure: The extraction procedure under Section II.C.2.3 in
;, the draft method was replaced with the following.

2.3 Oil samples: Transfer 5 g of crude or refined oil to a 125-ml
" ftlask and add 50-ml hexane to dissolve the sample. Transfer the

organic sclution to a 125-ml separatory funnel. Rinse the flask
with precisely 10-ml 0.4% sodium carbonate solution and add
this rinse to the separatory funnel. Gently shake the separatory
funnel for 3 minutes then allow the Phases to separate (Caution:
emulsions form easily). Drain the lower aqueous phase and any
remaining emulsion back into the flask and discard the upper,
organic layer. Discard the organic solution.

PAGE 2 OF 3
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2.4 Add 10-ml saturated sodium chloride solution to the aqueous
solution in the flask and transfer the combined velumes back
into the separtory funnel. Add 25-ml hexane to the searatory
funnel and shake for one minute. Allow the layers to separate,
then drain the lower aqueous layer into the 125-ml flask and
carry this solution on to Section II.C.4.1. Discard the organic
layer. ' .

6. Additional Study Personnel: Added to the list of study personnel is
Amy Riley, Laboratory Technician.

REASONS :

1. Combustion data for these samples became available after the study was
initiated. 1Incurred and fortified levels are updated. The incurred lic
value for Metabolism sample #53437 is the average of 3 gets of combustions
(reference LNB's #4002 & $4045). ’ .

2. The incurred residues for this grain set is so low that they will be
undetectable and therefore these samples are not suitable for experiments
meant to determine extractability and accountability. " :

3. These sets were added to give more information on the performance of the
method with grain samples. ' “

4. Corn crude oil was chosen to represent the worst case oil sample that
this method could analyze. The change of fortification levels was made to
give a better estimate of precision of the method with this substrate.

5. The extraction procedure for oil was changed because the original
procedure had been developed for refined oils and was not adequate for crude.
oils. The replacement procedure results in acceptable recoveries for crude
oil samples, ' , (

6. Additional qualified laboratory personnel were available te work on the
project and become familiar with the method. ‘

' ' i ; ]
CHANGE INITIATED BY: “ DATE : ﬂfi?g/éé;
CURRENT STUDY DIRE \

1

CHANGE AUTHORIZED BY: /Wéé;* DATE:
(IF APPLICABLE) MANAGEMENT SIGNATURE

AMENDMENTS TO BE DISTRIBUTED PER PROTOCOL DISTRIBUTION LIST

PAGE 3 OF 3
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APPENDIX II

SEPARATE DOCUMENTS ACCOMPANYING THIS REPORT

R.E.M. Wurz, Analytical Method AG-590, "Analytical Method for
the Determination of Chromatography with Column Switching
Including vValidation Data Column Switching Including validation
Data." Lo

Rolando Perez and Thomas Schreier, ADPEN Report #901-93-0108-002,
Independent Laboratory Confirmation of Ciba Analytical Method
AG-590 ('Analytical Method for the Determination of CGA-152005 in
Crops by High Performance Liquid Chromatography with Column
Switching Including Validation Data’)."

ABR-93048 (formerly ABR-93001), Protocol No. 23-91, "Uptake and
Metabolism of CGA-152005 in Greenhouse Grown Corn after Spray
Treatment or Stem Injection with Phen¥1-l4C-CGA—152005 and
Triazine~14C-CGA-152005." Ruhi Rezaa yan, Ph.D. (Note: Study

Director replacement recorded in Protocol No. 23-91, Amendment 4,

July 2, 1993.)

ABR-93047 (formerly ABR-93002), Protocol No. 54-91, "Uptake and
Metabolism of CGA-152005 in Field Grown Corn after Spray Treatment
with Phenyl-14C-CGA~152005 and Triazine-14C-CGA-152005." Ruhi
Rezaaiyan, Ph.D. (Note: Study Director replacement recorded in
Protocol No. 54-91, Amendment No. 3, July 2, 1993.)

SUBMITTER/SPONSOR:
Ciba Plant Protection
Ciba-Geigy Corporation
Post Office Box 18300
Greensboro, NC 27410
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RESIDUE TEST REPORT RI-MV-003-91 REPORT NO.

SUBMITTER/SPONSOR:
Ciba Plant Protection
Ciba-Geigy Corporation
Post Office Box 18300
Greensboro, NC 27410
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DISTRIBUTION:

RESIDUE CHEMISTRY DEPARTMENT
AGRICULTURAL DIVISION
CIBA-GEIGY CORPORATION

GREENSBORO, NORTH CAROLINA

RESIDUE TEST REPORT

RESIDUE TEST NUMBER: RI-MV-003-91

REPORT NO.: 1

PROJECT NUMBER: 168982

PROTOCOL NUMBER: _106-91 and Amendments #1, #2

TEST SUBSTANCE: CGA-152005

TEST SYSTEM: Corn Grain, Fodder, Forages, 0il and Flour
LOCATION: | N/A NO. OF ANALYSES: _116
LABORATORY: _CIBA-GEIGY Method Development

DESCRIPTION: Control and fortified control corn samples and corn samples
treated with phenyl or triazine labelled 14-cGa-152005 from metabolism
studies were analyzed for residues of CGA-152005 by Analytical Method
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RESIDUE TEST REPORT

N

FIELD TEST NUMBER.  RI-MV-003-91 4 PROTOCOL NUMBER. 106-91
REPORT NUMBER 1 PROJECT NUMBER: 168982 ' -
BIOLOGY SHCTION

Corn subatrates from the following scurces wers rafarenced under Test No. RI-MV-003-91 (Inven-
tory Numbers 13225 1, 13225.2 and 13225.3): .

Corn control samples from Residus Chemistry Inventory Numbers 12059.35, 12059.7, 10549.4,
12033.1, 12035 1, 12035 1, 12033 2, 1203% 2, 13063.2, 13218.2 and 11912.3.

Control and ‘4c-treated corn samples from: Hﬂtlbgiill Department Protocol 23-51, 'Study
Numbers HQi-IGB-OOIg {Greenhouse injected Phenyl-""C-CGA-152005) and M$1-168-008P (Greenhouss
injected Triazine- c-csn-1szog }. Meotabolism Department Protocel 54-91, Experjgpent Numbers
54-91 1 (Fleld sprayed Phenyl~'"C-CGA-152005), 54-91.2 (Flald sprayed Triazine-""C-CGA-
152005}, 54-51.3 (Fleld Controls). Field corn samples from Experiment Numbars 54-81,1 and
54-91 2 were sprayed with 40 g ai/ha. ’ ‘ .

CIRCUMSTANCRS AFFECTING QUALITY OR INIRGRITY OF DAIA

None : :
DEVIATIONS FROM PROTOCOL ‘
Aftar roconstitution of samples in 2:8 ACN.0.05% NH,0H water (Section II.C.4.2), the sample

final solutions wera flltered through a 0 2 pm filter into the injection vials in order to
remove particulate material. , .

I

J. Darnow did not participate in this study. \
0 1% Sodlum Carbonate is used in Section II ¢ 3 1 {(Typographical erxor).

Mature corn stalk samplga from injected corn greenhousa studies were recombusted to batter
determine the incurred ~'C residue Sample P91400061 hig 0.262 ppm, sample 53437 had

0.048 ppm, and sample P91400078 had 0.195 ppm incurrad ~°C. These values supersede those in
the protecol. .

IESI AND REFERENCE SURBSTANCES .
Analytical N Reanalysis
Jdeptification No. Specific Activity Burity —Data
CGA-152005 550-1490 ' - 97.1% 11/92
SAMPLE IDENTIFICATION NUMBERS ' ;

Each analyzed corn sample was given a specific sample number as recorded in Protocol 106-91,
and Lab Notebook Ro. 4127

SIUDY PERSONNRL . )

M Szollcs, Associate Chemist (MS3)

R E M Wurz, Research Sclentist (REMW)

A L Riley, Labcratory Techniclan (ALR)

B J King, Senior Laboratory Techniclan (BJK)
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' RESIDUE TEST REPORT
PIELD TRST NUMBER: _RI-MV-003-91 PROTOCCL NUMBER  106-91
REFPORT NUMRER: 1 PROJEBCT NUMBER. 168982
AHALYTICAL SRCTIION
MRTHODOLOGY
MEZTHOD NHUMEER COMMENZS
AG-590 ¢ tacurred residue analysis and fortified controls for recovery data
of CGA-152005 for Method Validation. !
' ¥o. oF
DATR _EXTRACTRD DAIR _ANALYZRD ANALISES LABQRATORY AMALIST (S}
‘{Foragas) ,
10/22,24/91 © 10/24,25/91 53 CIBA-GEIGY REMW, BJR
11/6,11,12,14,19/91 11/8,12,14,15,1%,20/91 Method Development
12/4,11/91 12/9,13/91
(Fodders/Stalk)
10/29/91, 11/1/91 10/31/91, 11/1/91 a2 CIBA-GEIGY REMW, MS,
12/30/91, 1/6,8,20/92 12/31/91, 1/7,10,23/92 Method Development BJK, ALR
(Grain)
11/5/91 . 11/7/91 21 CIBA-GEIGY REMW, M3,
12/11,17/91 12/12,19/91 Mathod Developmeant BJK
1/8/92 , 1/10/92
(Crude 011) :
1/17/92 1/17/92 5 CIBA-GEIGY REMW
N Mathod Development
(Flour) 1/21/5%2
1/20/92 5 CIBA-GEIGY REMW, ALR
Method Development
EUMMARY

+

v
'

?‘c-csa-lszoas treatad, control and fortified control corn samples were analyzed by Analytical

Mathod AG-590 for tha determination of CGA~152005. The limit of detection 1s 0 8 ng of CGA-
152005 and the limit of detaermination is 0 Ol ppm for all substratas

The average recovery for all contrel corn samples fortified at the limit of determination is
87% (sd = 15, Cv = 17%, n = 21), The average recovary for a.l levels in all fortified samples
is 88% (sd = 13, CV = 15%, n = 62).

Matabolism samples waere treated either with 1‘c~phenyl- or 1‘c-:riazino-csk-152005 by fleld
apray or greenhousa injection., The average extractability of total radicactivity for all
field grown corn with spray application was 95%, and 42% for forages and foddaer respectively
The aygrage extractability of total radicactivity for all greenhouse grown corn stem-injected
with C=CGA-152005 was 102% and €9% for foliage/stalk and grailn respectively

-

(CENTERL-DOC RESIDUE] RI-MV-003-91-01 ms/sbh-2/25/92



FIELD TEST NUMBER:

REPORT NUMRER

RESIDUE TEST REPORT

RI-MV-003-91

1

ARALYTICAL SECTION (Continued)

PROTOCOL NUMBER
PROJECT NUMBER:

'

106-91

!

Page 4 of 7

v

168982

&

RESULTS

SUMMARY OF METHOD VALIDATION DATA FOR METHOD AG-590

EQRIIFIED CORN CONTROL_SAMELE RECOVERY DATA

Sample Corn Fortificatlion % )
Humbez Racovery !
G 00A Grain 0 (Control) {<0.01 ppm)
G 0lAa, G 01p Grain 0 3, 92 \
G 05A, G.05B Grain 0.05 73, 76
G QOAR Grain 0 (Control) (<0.01 ppm) ,
G.0lAR, G 01BR Grain o 0l 120, 101
G O05AR, G.05BR Grain 0.0S 86, 69 '
G OOBR Grain 0 (Control) (<0.01 ppm)
G.10AR, G 10BR Grain 0,10 106, 100
G.20AR, G 20BR Grain 0.20 97, 98
GT 0OC Grain CONTROL {<0.01 ppm)
GT 01 Grain 0.01 " 15 '
GT 02 Grain 0 05 84
FLP.OC 0-Day Forage CONTROL {<0.01 ppm)
FLP 10 0-Day Forage 01 95
FLP2 0 0-Day Forage 2.0 89 ,
FLP4 O 0-Day Forage 4 0 102
FLT OC 0-Day Forage CONTROL («0.01 ppm)
FLT 10 0-Day Forage 0.10 . 102
FLT2.0 0-Day Forage 20 97
FLT4 O 0-Day Forage 4.0 83
XFP OC Foliage CONTROL | {<0 01 ppm)
FP 01 Follage 001 87
Fp 20 Foliage 0 20 89
XFT 0C Follage, CONTROL {<C 01 ppm)
FT 02 Foliage 0 02 as
FT1 0 Folliage 1.0 a3
F OOA Forage 0 (Contrel) (<0 01 ppm) ,
F OlA, F O1B Forage 0 01 a0, 83 o
F OSA, F 0SB Forage 0.05 92, 90
F 00B Forage 0 (Control) (<0 01 ppm)
F 10A, F 10B Forage 0.10 3, 12
F 20A, F 20B Forage 0 20 92, 60
FFP.OC Forage CONTROL (<0 01 ppm)
FFP.01 Forage 0 01 61
FFP 10 Forage 010 . 101
FFT OC Forage CONTROL (<0 01 ppm)
FFT 01 Forage 0 01 110
FFT 05 Forage c 05 94
FSP 0C Silage Stage Forage CONTROL (<0.01 ppm) v
FSp.01 Silage Stage Forage 0.01 102, 5
Fsp 05 Silagae Stage Forage 0 05 83
FST 0C Silaga Stage Forage CONTROL (<0 01 ppm)
FsT 01 Silage Stage Foraga 0 01 72
FST 05 Silage Stage Forage 0 05 104
5P OC Stalk CONTROL {<0 01 ppm)
sp 01 Stalk o 01 77
SP 10 Stalk 0 20 91
ST 0C Stalk CONTROL (<0 01 ppm)
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' RESIDUE TEST REPORT

PROTOCOL NUMHER. 106-91
PROJRCT NUMBER: 168982

FIELD TEST NUMBER RI-MV-003-91
REPORT NUMBER. 1

ABALYTICAL SECTICN (Continusd)

RESULTS
SUMMARY OF METECD VALIDATION DATA FOR METHOD AG-590

- ! FORTIFIED CORN CONTROL SAMPLE RECOVERY DATA (Continued)
Sample Corn Fortification 3
Number —Level {ppm) Becovery
8T 01 stalk o0l 87
ST 20 Stalk o 20 8o
D.COA Fodder 0 (Control) (<0 01 ppm)
D.0lA, D.0O1B Fodder 0 01 79, 103
D 05A, D 0SB Fodder 0.05 91, 96
D.COoR Fodder 0 (Contrel) {<0 01 ppm)
D.10A, D 10B Fodder 0 10 a, 9%
D 20A, D 20B Fodder 0 20 72, 112
FDP.OC Foddaer CONTROL (<0 01 ppm)
FDP.01 Fodder o 0Ol 18
FDP .05 Fodder 0 05 712
FDT.O0C Foddar CONTROL (<0 01 ppm)
FOT.01 Fodder 001 75
FDT 0OS Fodder 0 05 Rej »r
oIL O Crude Cil Q0 (Control} (<0 01 ppm)
OIL OlA, OIL 01B Crude 01l 0 01 Reiy **, 87
OIL.05A, OIL 05B Crude 011 0 05 84, 86
FLR.O Flour 0 (Control) (<0 01 ppm}
FLR.O0lA, FLR 01B Flour ¢ 0l 7, 92
FLR.0S Flour 0.05 102
FLR. 10 Flour 0.10 85

Results corrected for control values
*tSamples analyzed but rejected because of documented problems during workup or analysis

SAMPLES ANALYZED RUT NOT REPORTEDR

Sarples G.00B, G.10A, G 10B, G,20A and G 20B were analyzed by a chemist unfamiliar with the
mathed and recoveries waere unacceptabla.

Samples FP.0C, FP.10, FP 05, FP.50, FP.IA, FP IB, FP IC, FT OC, FT 05, ¥T 50, FT IA, FT IB, and
FT 1C were samples from the flrst two sets of Metabolism samples analyzed The substrates were
more acidic than previous controls and recoveries were unacceptable due to losses during sample
workup The subsequent revision of cleanup procedure, documented in Protocol Amendment #1,
allowed for these samples to bae analyzed successfully (samples were assigned diffaerent cocde
numbers for repeat analysis).

1
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RESIDUE TEST REPORT
]
FIBLD TEST NUMBER. RI-MV-003-91 PROTOCOL NUMBER 106-91
REPORT NUMBER 1 PROJECT NUMBER. 168982
!
ANALYTICAL SECIIOR (Centinued)
RESULTS
14¢.cGA-152005 TREATED CORM RESIDUE DATA

Study Number iicurrad ' 14 m 1ag
Sample M91-168-007P C'Level (BPLC} ' Vv te Found in
—Ib__ —~Coda No, . —lppm) * Extracted

{Injacted Phenyl-ldc-cea-152005)
{(Mature Folliage)
XFP IA P91400161 0 308 0 032 99 0.032
XFP IB P%1400161 0.308 0 028 104 0.030
XFP IC P91400161 0.308 0 033 96 . 0,031

{CV:9%)
{Mature Stalk) '
SP IA P91400078 0 195 <0 01 103 0.008
SPp IB 91400078 0 195 ~NA-** 108 0 007
sp IC P91400078 0 195 <0.01 108 0 006
(CV-14%)

Study NHumber Igcu:red 14 ppm l4c
Sample M91-168-008P C Level (BPLC) L] c Found in
D —Coda No, —lpomi* Extracted Einal Velume

{Injected Triazina—lqc-csn-152005)
{Mature Foliage) .
XFT IA P91400175 128 0 14 87 0.15
XFT 1B P91400175 128 0 14 90 015
XFT IC P91400175 128 021 94 0 19

(CV+25%)

{Mature Stalk)
ST IA P91400061 0 262 =NA=-** 103 =NA-*"
ST IB P91400061 0,262 <0.01 134 0.006
ST IC P91400061 0 262 <0,01 99 0.006
(Mature Grain)
GT IA P91400063 0 038 <0 01 10 <0 001
GT IB P91400063 0 038 <0.01 70 <0 001
GT IC P91400063 0 038 <0.01 [1:} <0 001

#14c jncurred levels determined by combustion/LSC by Metabolism Cepartment
Notaebooks 3955 and 3921

**Sample results not avallable due to documented problems during werkup or analysis.

COMMYENTS Results are correctaed for procedural recovaries <100%
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RESIDUE TEST REPORT

ZIBELD TEST NUMBER* RI~-MV=-003-31 PROTOCOL NUMBER: 106-91
REPORT NUMBER: 1 PROJECT NUMBER: 168982

., ANALYTICAL SRCTION (Centinued)

RESULTS * .

/ 1'C-CGA-152005 TREATED CCRN RESIDUE DATA (Continued) !

14

Study Number Jgeurred ppm %c
sample . 54-91 1 ¢ Lavel (HPLC) v ¢ Found in
—ID | - ——fade No, — (ppmi* ppm Found Extracted

(Sprayed Phenyl-l%c-caa-152005)

(0~Day Forage)

FLP.SB . 53434 3 4 1.63 54 1 61
{30-Day Forage)

FFP SA 53435 0 092 <0 01 97 0 002
FFP SB 53435 - <0 01 92 0 003
FFP SC 53435 " <0 01 96 0 002
(46-Da§ Silage Stage Forage)

FSP SA 53436 0 034 <0 01 112 <0 001
FSP 5B 53436 » “NA-x* 100 ~NA-#**
(93-Day Mature Fodder) \

FDP SA ' 53437 0 048 <0 01 54 0 002
FDP.SB 53437 b <0 01 52 0 001

Study Number fscurred 1 ppm 14,
Sample 54-91.2 C Level {EPLC) ¥ c Found in
—ID —Coda No, —d{ppmi* 2pm Found Extracted Elnal Volume

(3prayea Triazlna-l‘c-CGA-lszoosl
(0+Day Forage)

FLT SA 5$3405 3.30 1 69 100 1 30
(30=-Day Forage) .

FFT SA 53406 0 02% <0 01 79 0 001
FFT 5B 53406 " <0 01 86 <0 001
(4€-Day Silage Stage Foraga)

FST SA 53407 0 048 <0 0l 101 0 001
FST 8B 53407 " <0 D1 90 0 001
{93-Day Mature Fodder)

FDT SA - 53408 0.009 <0 01 30 <0 001
FDT.SB 53408 " <0 01 30 <0 001

*14C incurred levels determined by combustion/LSC by Metabolism Department Reference Lab
Notebooks 4002 and 4045
**Sarpla results not available due to documented problems during workup or analysis

I}
COMMENTS Results are corrected for procedural recoveries <100%
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